In order to analyze the coordination relationship between investment potential and economic development and its driving mechanisms, this study integrated the entropy weight method, coupling coordination degree model, exploratory spatial data analysis, geographic detector, and geographically weighted regression model. The developed approach was applied using data from 51 African countries from 2008 to 2016. The results showed that: (1) While the level of economic development in the African continent has increased steadily, the overall investment potential needs to be improved. The mean economic development index rose from 0.116 to 0.151, but the economic gap among countries was still highly evident. (2) Uncoordinated development and barely coordinated development level were the dominant types of relationship between investment potential and economic development in African countries. The spatial distribution showed significant agglomeration characteristics; the sub-hot spot and sub-cold point regions maintained strong dependence with their hot spot and cold point counterparts. The hot spot areas gradually formed an agglomeration in Southern Africa and highly fragmented distribution in other areas. The cold spot areas formed a spatial distribution pattern of "one core and one belt" with some countries in Western Africa forming the core, while some Central and East African countries constituting the belt. (3) The coordination relationship between investment potential and economic development was influenced mainly by factors including economic base, residents' living standard, industrial construction level, information support level, and business friendliness. Using geographically weighted regression coefficient distribution of indicators, the driving mechanisms of spatial distribution could be divided into five types: economic base driven, industry-driven, information application-driven, business convenience-driven, and consumer market-driven.
Introduction
In the era of economic globalization, international investment and trade have become more ubiquitous and profitable, becoming essential engines for stimulating global economic growth. Enhancing the competitiveness of marketable goods, promoting the development of industrial technology, reducing fund shortages in host countries, and optimizing the structure of foreign trade commodities are critical in boosting global trade [1] . With the growing trend of international investment liberalization and the exponential rise of transnational investments [2, 3] , the difficulties faced by transnational investors and host countries are becoming more and more complex. Transnational investors have limited understanding regarding the host country's economic conditions, trade risks, market operation uncertainties, and government regulatory risks [4] , which could lead to difficulties in controlling investment costs and projecting prospects and profits and could eventually result in investment losses. Meanwhile, insufficient consideration is given by host countries towards improving the domestic investment environment, making it challenging to formulate reasonable and attractive foreign investment policies [5] . As a result, critical opportunities in attracting investments and technical upgrades could be overlooked. Establishing a scientific investment potential evaluation index system becomes particularly important in determining investment orientation and avoiding investment risks [6] . The static analysis of investment potential based on the entropy weight method (EWM), the grey correlation degree model (GCDM), factor analysis (FA), and data envelopment analysis (DEA) has percolated into the mainstream of current researches [7, 8] . However, this static analysis has largely evaded the impact of economic cycle changes, resulting in a lack of long-term reference for investment potential. Most scholars have used investment hotspots of Western Europe and North America as research objects and have paid little attention to the evolution of investment potential of other regions such as Africa, Latin America, and Southeast Asia in the context of economic globalization. Some scholars have established investment potential evaluation systems using fundamental indicators such as GDP and population size. However, these assessment systems have limited capacity to understand the impact of resource development, economic environment, open environment, entrepreneurial environment, and other development systems on investment potential. Establishing an evaluation index system that comprehensively reflects the investment potential is crucial in analyzing the evolution of investment potential of underdeveloped regions.
The investment potential and economic development have the coordination relation of mutual influence, mutual connection, and mutual restriction. The level of economic development of the host country provides an essential guarantee for the improvement of investment potential, which can influence the level of government investment in infrastructure construction, the living conditions of communities, and various market activities and can directly be related to the commercial space of transnational investment and operation. In the context of the relative stability of the international market environment, the global economy, and the political structure, the investment potential is positively related to the international investment in the country. This could have direct influence on the fixed capital accumulation of the host country, the choice of corporate layout, the modernization of the production management concept, and improvement of the technological level of the host country, providing the host country with a driving force needed for economic development. In the era of global trade, the failure to establish a suitable investment environment can lead to significant reduction in foreign capital investments, which is not conducive to the overall development of the domestic market economy and creates difficulties in guaranteeing a stable trend of economic growth. The lack of investment policies, foreign capital utilization, and management levels result in insufficient conversion of investment potential into economic development, which will subsequently have an adverse impact on the host country's economic development and cross-border investment operations. Studies on the synergistic relationship between investment potential and economic development have highlighted the reference value for both the host country and transnational investors. At present, only a limited number of studies have been conducted regarding the relationship between investment potential and economic development [9] [10] [11] [12] [13] . In contrast, the relationships between urbanization, economic development, ecological environment, and other subsystems have widely been investigated using the coupling degree model (CDM) and the coordination model (CM). Researchers have become inclined to use analytical techniques, such as trend surface analysis, the Markov chain model, and the standard deviation ellipse model, to study the temporal and spatial evolution characteristics of coordination relations [14] . More recently, the use of GIS technology has provided new paths for analysis in this field [15] . However, the Sustainability 2020, 12, 442 3 of 19 internal driving mechanism of the coordination relationship and differentiation has been investigated sparingly, creating difficulties in providing refined and targeted support for policy and decision-makers. While scholars have done a lot of work in analyzing and comparing the strengths of the coordination relationship between regions, they have largely neglected to understand the effect of the lag attribute in the subsystem, which impedes the necessary adjustments to the national macroeconomic policies. Thus, more attention ought to be directed towards the classification and determination of coordination relationships and the driving mechanism of spatial distribution difference.
African countries were selected as the research subject in this study, as shown in Figure 1 . Since the start of the 21st century, Africa has gradually become a hotspot for global investments [16, 17] . In 2016, foreign direct investment (FDI) inflows in Africa reached US $59.4 billion. FDI has become one of the essential catalysts driving African growth and development. The efficient reduction of investment risks and the adoption of appropriate investment policies have become principal concerns for African countries in the new era. With these in mind, this study is focused on answering three key questions: First, what are the investment potentials and economic trends among African countries? Second, what is the level of coordination relationship between the investment potential and economic development among African countries? And third, what are the significant factors affecting the differentiation in coordination degrees among countries?
In order to answer these research questions, we formulated the following specific objective for this study: (1) to identify the dynamic evolution trends of investment potential and economic development; (2) to specify the temporal and spatial classification attributes of the coordination relationship between investment potential and economic development; and (3) to explore the driving mechanism of spatio-temporal heterogeneity of the coordination relationship. In this study, we integrated the entropy weight method (EWM), the coupling coordination degree model (CCDM), exploratory spatial data analysis (ESDA), and other methods to examine the evolution characteristics of the coordination relationship between the investment potential and economic growth in African countries. Combined with the geographic detector (GD), geographically weighted regression (GWR), and other econometric methods, the driving mechanism of the coordination relationship between investment potential and economic development was analyzed. The findings and conclusion of this study can be used as a reference for transnational investors and help in supporting African nations in establishing a clear coordination relationship between investment potential and economic development. In order to answer these research questions, we formulated the following specific objective for this study: (1) to identify the dynamic evolution trends of investment potential and economic development;
(2) to specify the temporal and spatial classification attributes of the coordination relationship between investment potential and economic development; and (3) to explore the driving mechanism of spatio-temporal heterogeneity of the coordination relationship. In this study, we integrated the entropy weight method (EWM), the coupling coordination degree model (CCDM), exploratory spatial data analysis (ESDA), and other methods to examine the evolution characteristics of the coordination relationship between the investment potential and economic growth in African countries. Combined with the geographic detector (GD), geographically weighted regression (GWR), and other econometric methods, the driving mechanism of the coordination relationship between investment potential and economic development was analyzed. The findings and conclusion of this study can be used as a reference for transnational investors and help in supporting African nations in establishing a clear coordination relationship between investment potential and economic development.
Research Methods and Data

The Index System and Data Sources
Investment potential and economic development are complex systems with multiple connotations. The investment potential system emphasizes the benefits of capital investment, which directly affects the fixed capital accumulation, the choice of corporate layout, and the technological advancements of the host country. In order to quantify and analyze investment potential, indicators have to be selected that are able to adequately reflect the country's enterprise operation costs, the level of security for investments, the return capacity of capital investment, and the overall investment environment. Economic development provides market and commercial space for investment behavior and plays a crucial role in improving the people's living standards, upgrading infrastructure, and optimizing the industrial structure. Some of the crucial indicators have to be selected to reflect economic strength, market vitality, and industrial modernization level of the host country. Based on The Global Competitiveness Report 2018, The World Investment Report 2018, and reports from other international institutions, we developed an evaluation system for investment potential and economic development, which included 10 subsystems: resource endowment environment, economic development environment, market health environment, entrepreneurial friendly environment, infrastructure environment, open environment, labor and employment environment, basic development level, industrial construction level, and the people's living standards. The evaluation system comprised 33 indicators, as listed in Table 1 . The data inputs were derived from the World Bank Database, the African Statistical Yearbook, Doing Business Report, and The World Investment Report. Due to missing information for some countries (i.e., South Sudan, Somalia, Libya, and Western Sahara), this study focused on 51 African countries, from 2008 (global financial crisis) to 2016 with a 4-year time interval.
Methods
The EWM was used to analyze the dynamic evolution of investment potential and economic growth. The CCDM and ESDA were then applied to examine the spatio-temporal evolution of the coordination relationship, while the GD was used to investigate the main driving factors affecting the coordination relationship. Finally, a GWR model was used to analyze the extent of the principal driving factors for the various regions.
Entropy Weight Method
The entropy method is a technique to determine the weight of the index and is often used in calculating the index score. The equations used are as follows:
backward indexes :
where u ij is the standardized value; x max is the maximum value; x min is the minimum value; x i is the standardized value.
where M i is the evaluation index; w i is the weight. For more details on the operational steps, refer to Li et al. and Li et al. [18, 19] . 
Coupling Coordination Degree Model
The CCDM evaluates the degree of correlation between two or more systems and is often used in research on urbanization, ecologicalization, population growth, and innovation capacity building. Based on the coupling and coordination mechanisms between investment potential and economic development, we used the CCDM to analyze the coordination relationship between investment potential and economic development in Africa, as illustrated in Figure 2 .
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The formulas used are as follows:
where D is the degree of coordination between the investment potential and the economic development index; U is the investment potential index [20] ; Q is the economic development level index; C is the coupling degree between investment potential and economic development; T is the comprehensive coordination index of the two systems; α, β are the undetermined coefficients. While investment potential serves as an essential catalyst for economic growth, it is not the only driving factor for economic development, and in this study, we used α = 0.4 and β = 0.6 [20, 21] . The formulas used are as follows:
where D is the degree of coordination between the investment potential and the economic development index; U is the investment potential index [20] ; Q is the economic development level index; C is the coupling degree between investment potential and economic development; T is the comprehensive coordination index of the two systems; α, β are the undetermined coefficients. While investment potential serves as an essential catalyst for economic growth, it is not the only driving factor for economic development, and in this study, we used α = 0.4 and β = 0.6 [20, 21] . 
Exploratory Spatial Data Analysis
Using Moran's I index, we calculated the spatial agglomeration of investment potential and economic development coordination in Africa en masse, using the equation
where W ij is an element of a spatial weight matrix indicating whether i and j are contiguous and S 2 is the variance of the attribute value. The range of Moran's I ∈ [−1,1], such that values greater than zero represent positive correlations, and values lower than zero represent negative correlations. The Getis-OrdGi* index was used to identify the hot spots and cold spots in the spatial distribution of the coordination degree between investment potential and economic development, using the formula:
when Gi*(d) is positive, the area i indicates a hot spot; when Gi*(d) is negative, the area i suggests a cold spot.
Geographic Detector
Developed by Wang et al., the geographic detector is an operating software for identifying driving factors [22] . It mainly includes factor detection, interaction detection, risk area detection, and ecological detection. The factor detector can reveal the influence of driving factors on the investment potential and economic development coordination degree. The formula is
where D is the driving factor of the coordination between investment potential and economic development; T D is the explanatory power of the driving factor influencing the coordination relationship between the two systems; N h is the number of units of type h; N is the number of all countries; and σ h 2 and σ 2 are the variances of the D values for the h class and for all countries, respectively.
Geographically Weighted Regression Model
The spatial econometric model fully accounts for the autocorrelation of geographic elements and can effectively measure the spatial non-stationarity of the driving factors [23] . Based on the coordination degree and the corresponding data of investment potential and economic development from 2008 to 2016, we developed a regression model to analyze the driving factors that led to the spatial heterogeneity of the coordination relationship. The model established is as follows:
where y i is the coordination degree index; x ij is the various explanatory variables; (u i ,v i ) is geographical position coordinates; β i is the corresponding geospatial position function for each region; and ε i is the residual. Table 2 and Figure 3 summarize the progression of the investment potential and the economic growth among African countries. From 2008 to 2016, the average investment potential index decreased from 0.259 to 0.252, representing a decline of about 2.7%, while its corresponding coefficient of variation (CV) value decreased from 0.437 to 0.386. The evaluation scores (ranging from 0 to 1), which reflect the investment potential for African countries, showed low values. At the same time, the investment potential was moderately stable, and the relative differences in investment potentials among countries had gradually contracted. The average economic development index increased from 0.116 to 0.151, while its corresponding CV value decreased from 1.152 to 1.025. This suggests that the overall economic level of African economies has steadily increased. However, growth among African countries had been highly heterogeneous, and the gap between economies has become more evident. As shown in Figure 3 , the exponential distribution curve of the investment potential is highly comparable with the exponential distribution curve of economic development. South Africa, Egypt, Seychelles, Mauritius, and Botswana were among the top countries both in terms of investment potential and economic growth. This indicates that the spatial distribution of the investment potential index and economic development index is strongly related, which supports the coupling coordination mechanism between investment potential and economic growth. of investment potential and economic growth. This indicates that the spatial distribution of the investment potential index and economic development index is strongly related, which supports the coupling coordination mechanism between investment potential and economic growth. Note: AVG is the average of the evaluation system index; CV (coefficient of variation) is used to measure the extent of index differences and can be computed using the equation: CV = SD/AVG; SD is standard deviation, which is used to measure the degree of dispersion of the data set. Africa: 2008 Africa: , 2012 , and 2016
Spatial Differentiation Characteristics of the Coordinated Relationship between Investment Potential and Economic Development in
Classification of Coordinated Relationship between Investment Potential and Economic Development
The CCDM was used to calculate the coordination degree between investment potential and economic development. Using 0.2 and 0.4 as nodes, the calculation results were divided into three categories: (1) uncoordinated development, (2) barely coordinated development, and (3) coordinated development. Using the lagging condition of investment potential index and economic development index, the values were further subdivided into three groups: relative lag of economic development (U(x) − Q(x) > 0.1), relative lag of investment potential (Q(x) − U (x) > 0.1), relative balance between investment potential and economic development (0 < |Q(x) − U(x)| ≤ 0.1). We found that for 2008, a high percentage of countries (39.22%) were categorized as having uncoordinated development; this value steadily declined over the years, which in 2016 stood at 21.57%. This suggests that the general Note: AVG is the average of the evaluation system index; CV (coefficient of variation) is used to measure the extent of index differences and can be computed using the equation: CV = SD/AVG; SD is standard deviation, which is used to measure the degree of dispersion of the data set. 
The CCDM was used to calculate the coordination degree between investment potential and economic development. Using 0.2 and 0.4 as nodes, the calculation results were divided into three categories: (1) uncoordinated development, (2) barely coordinated development, and (3) coordinated development. Using the lagging condition of investment potential index and economic development index, the values were further subdivided into three groups: relative lag of economic development (U(x) − Q(x) > 0.1), relative lag of investment potential (Q(x) − U (x) > 0.1), relative balance between investment potential and economic development (0 < |Q(x) − U(x)| ≤ 0.1). We found that for 2008, a high percentage of countries (39.22%) were categorized as having uncoordinated development; this value steadily declined over the years, which in 2016 stood at 21.57%. This suggests that the general coordinated relationship among African economies has started to develop. The barely coordinated category was the dominant grouping and increased further over time. For 2008, 2012 and 2016, the percentages of countries under this category were 50.98%, 52.94%, and 60.78%, respectively. This indicates that a considerable number of countries in Africa continued having weak coordinated relationship between investment potential and economic development (see Table 3 ). Note: RLOED, Relative lag of economic development; RLOIP, Relative lag of investment potential; RB, Relative balance; " 1 ~9 " means the same as Figure 4 .
As shown in Figure 4 , countries with uncoordinated development level and where economic growth trailed investment potential included Mali, Niger, Guinea and other Western African countries, and Madagascar. Since these countries already have substantial investment attraction, they ought to focus on attracting foreign capital into primary industrial sectors by highlighting the high probability for quick returns on investment and excellent economic benefits and enhancing the promotion of investment potential for economic growth in the future. Countries categorized under barely coordinated were dominated by those with relative lag in economic development. This country-type was concentrated in Eastern and Western Africa (e.g., Ethiopia, Uganda, Mauritania, Burkina Faso), with some sporadic distributions in Southern Africa. Among the countries with coordinated development, those with balanced investment potential and economic development increased in 2016, including Egypt, Nigeria, and Botswana. These countries are capitalizing on the economic advantages of investment potential. In the future, these countries ought to direct foreign investment towards the industrial-technological innovation system, cultivate new growth points with scientific and technological innovation as the core, and continue to promote the positive role of foreign investment towards economic infrastructure. Countries with coordinated development and relative lag of investment potential expanded in 2016 and included Algeria, Equatorial Guinea, Mauritius, and Seychelles. The recommended path for these countries to achieve sustainable economic growth involves enhancing the guiding role of the government's financial resources, accelerating upgrades in infrastructure facilities, and creating a conducive infrastructure-and business-friendly environment. Overall, in each category of coordination relationship, the dominant subclass was countries with a relative lag in economic development. Due to stark differences in lag determination between systems, different country types should adopt specific strategies for opening up and attracting investment. Figure 4 are applicable for all three images.
Analysis of the Spatio-Temporal Pattern of the Coordinated Relationship between Investment Potential and Economic Development
For 2008, 2012, and 2016, the corresponding Moran's I indexes were 0.360, 0.232, and 0.237, respectively. The z-test values were 4.668, 3.081, and 3.152, and the results were statistically significant (p < 0.01). The results indicate that the spatial distribution of the coordination degree between investment potential and economic development is characterized by spatial agglomeration as a whole. The calculated Getis-OrdGi* Indexes using ArcGIS Software and the obtained p-value scores were divided into four categories using the natural breaks classification method: cold spot, sub-cold spot, sub-hot spot, and hot spot (see Figure 5 ). Figure 4 are applicable for all three images.
For 2008, 2012, and 2016, the corresponding Moran's I indexes were 0.360, 0.232, and 0.237, respectively. The z-test values were 4.668, 3.081, and 3.152, and the results were statistically significant (p < 0.01). The results indicate that the spatial distribution of the coordination degree between investment potential and economic development is characterized by spatial agglomeration as a whole. The calculated Getis-OrdGi* Indexes using ArcGIS Software and the obtained p-value scores were divided into four categories using the natural breaks classification method: cold spot, sub-cold spot, sub-hot spot, and hot spot (see Figure 5 ). In 2008, the hot spots formed an agglomeration in Southern Africa (e.g., South Africa, Botswana, and Namibia), and another in Central Africa (e.g., the Republic of Congo and Cameroon). For cold spots, an agglomeration was formed by some countries in Western Africa, including Mali, Senegal, Guinea, and other Western African countries. In 2012, the hot spot agglomeration zone in Central Africa contracted, and Chad became an isolated cold point with no contiguous country of the same type. By 2016, the pattern of a dual-core group in hot spot area had been broken. With the overall decline in coordination degree, the hot spot region in Central Africa had vanished entirely and was converted into a sub-hot spot area. The Southern African region became the only hot spot In 2008, the hot spots formed an agglomeration in Southern Africa (e.g., South Africa, Botswana, and Namibia), and another in Central Africa (e.g., the Republic of Congo and Cameroon). For cold spots, an agglomeration was formed by some countries in Western Africa, including Mali, Senegal, Guinea, and other Western African countries. In 2012, the hot spot agglomeration zone in Central Africa contracted, and Chad became an isolated cold point with no contiguous country of the same type. By 2016, the pattern of a dual-core group in hot spot area had been broken. With the overall decline in coordination degree, the hot spot region in Central Africa had vanished entirely and was converted into a sub-hot spot area. The Southern African region became the only hot spot agglomeration in the content. Algeria, Tunisia, and Egypt in Northern Africa continued being hot spots from 2008 to 2016. Meanwhile, the cold spot region continued to spread in Central Africa forming a spatial pattern of "one core and one belt". The "one core" area was composed of several Western African countries (e.g., Mali, Guinea, and Côte d'Ivoire) while the "one belt" comprised a number of Central and Eastern African countries (e.g., Chad, Central African Republic, the Democratic Republic of the Congo, and Tanzania). Overall, the countries found in the hot spot areas maintained the characteristics of centralized distribution and fragmented distribution in the local area. The cold spot agglomeration gradually changed in a strip-shaped distribution, while the sub-hot spot and the sub-cold spot areas were always distributed around the hot spots and cold spots, indicating strong dependence on the shifts and evolution of hot spot and cold spot agglomerations.
The Driving Mechanism of the Coordinated Relationship between Investment Potential and Economic Development in Africa
The Analysis of Driving Factors Based on Geographic Detector
Without a doubt, the geographical location, infrastructure development, and macro-regional economic integration between countries can have significant impact on the coordination relationship between investment potential and economic development, but obtaining commensurate indicators quantifying these parameters is highly problematic. The following parameters were chosen as indicators in analyzing the driving factors: economic base level, industrial construction level, degree of urbanization level, information support level, level of business friendliness, residents' living standards, and government support. We discretized the various indicators into five categories using the natural breaks classification method. The factor detection module was then used to analyze the main driving factors that influenced the coordination relationship for the purpose of dimensionality reduction while resolving possible multicollinearity problems. The results are as shown in Table 4 .
Our analysis showed the top five indicators included economic base, residents' living standard, industrial construction level, use of modern information technology, and level of business friendliness. The degree of urbanization and government support were shown to be weak parameters for the coordination relationship between investment potential and economic development in African countries. For the given study period, we found that the influence of the indicators changed significantly over time. In 2008, residents' living standards (0.714) was the leading variable, followed by economic base (0.657) and industrial construction level (0.486). In 2012, the residents' living standards (0.772) remained the leading parameter, followed by economic basic level (0.768), which also increased substantially in interpretative strength. The other top variables declined at varying degrees. In 2016, economic base level (0.812) had overtaken residents' living standards (0.732) as the leading indicator. Information support level (0.403) increased its interpretative strength, overtaking industrial construction level (0.390) as the third top indicator. Note: economic basic level (EBL), industrial construction level (ICL), degree of urbanization (DU), information support level (ISL), level of business friendliness (LBF), residents' living standards (RSL), government support level (GSL). P 2008 , P 2012 , P 2016 are the interpretative strengths for each driving factor to the degree of coordination in 2008, 2012, and 2016, respectively.
Geographically Weighted Regression Analysis of Driving Factors
In order to further understand the indicators' spatial dimension, we constructed a geographically weighted regression model using the five leading driving factors as independent variables and used the coordination degrees for 2008, 2012, and 2016 as dependent variables. The GWR tool in ArcGIS software was employed for the regression model. As shown in Table 5 , the regression model had R 2 between 0.712 and 0.723 and adjusted R 2 between 0.675 and 0.692, indicating that the model could be reasonably explained using the five independent variables. This confirms that the main driving factors obtained through geo-detection have a strong capacity to gauge the coordination degree distribution. Visualizing the resulting regression coefficients, as shown in Figure 6 , we analyzed the spatial heterogeneity of indicators. Based on the spatial distribution of high-value regions of the regression coefficient, we divided the driving mechanisms of the coordination relationship into five groups: economic base driven, industry-driven, information application-driven, business convenience-driven, and consumer market-driven.
1. The regression coefficient for economic base had been decreasing gradually but remained one of the most influential driving factors. In 2008, the economic base had a significant impact on the coordination degree for Ethiopia, Sudan, Egypt, Tunisia, Eritrea, and other countries in the northeast. From 2012 to 2016, the high-value distribution area shifted gradually to Southeastern Based on the spatial distribution of high-value regions of the regression coefficient, we divided the driving mechanisms of the coordination relationship into five groups: economic base driven, industry-driven, information application-driven, business convenience-driven, and consumer market-driven.
1.
The regression coefficient for economic base had been decreasing gradually but remained one of the most influential driving factors. In 2008, the economic base had a significant impact on the coordination degree for Ethiopia, Sudan, Egypt, Tunisia, Eritrea, and other countries in the northeast. From 2012 to 2016, the high-value distribution area shifted gradually to Southeastern Africa, and Madagascar became an economic base driven country.
2.
The spatial distribution of the regression coefficient for industrial construction showed significant changes. In 2008, the industrial construction level was a vital driving force for improving coordination in Algeria, Morocco, Tunisia, Mauritania, and Senegal. In 2012, a large number of countries in southern Africa became a country of industry-driven. In 2016, the high-value area of the regression coefficient contracted to the north. In the end, the coordination degree of only Algeria, Morocco, and Tunisia was strongly driven by the industrial construction level.
3.
The change in regression coefficient for information support level can be characterized as having an east-west configuration, where the high-value areas are found on the eastern side of the continent the regression coefficient decrease gradually when moving westwards. Ethiopia and Madagascar were found to be significantly affected by the information support level and are categorized as being information application-driven economies.
4.
From 2008 to 2016, the regression coefficients appeared to have the morphological characteristics of decreasing from northwest to southeast; the areas with highest regression coefficients for business friendliness were found in northwest Africa (e.g., Morocco, Mauritius, Senegal, and Cape Verde). Business friendliness is an essential driving factor to promote improvements in the coordination relations in these countries, which can be categorized as being the business convenience-driven type. At the same time, Southeast African countries must actively pursue more spillover benefits from a business conducive environment.
5.
Over time, the regression coefficient for the residents' living standards has changed from negative to positive, and the positive effect of this variable has substantially increased. High regression coefficient areas for this variable gradually extended from Liberia, Côte d'Ivoire, Guinea, Guinea-Bissau, and Senegal into Morocco, Cape Verde, and Mauritania. The changes in the residents' consumption capability, product demand level, and consumer market have a vital role in promoting the coordination relationship, particularly in Africa's northwestern region, which can be considered as being consumer market-driven.
Discussion
Evaluation of Investment Potential and Economic Development
The investment potential and economic development level of Africa were measured using the entropy weight method, which shows that the average value of investment potential in 2016 was only 0.252, while the average value of economic development was only 0.151. This suggests that the current investment potential and economic development in Africa are still at low levels, consistent with findings from previous research [24, 25] . For most African countries, guiding the capital flow into infrastructure construction and social services and promoting sustained development in technical training, science and engineering education, and technology research should be considered as urgent national concerns.
Countries with smaller economies, such as Seychelles, Mauritius, and Botswana, have relatively high rankings in the evaluation index comparison, contrary to the finding of Xie et al. and Jiang et al. [25, 26] . This is mainly because the evaluation system used in this study employed a large number of mean indicators and ratio indicators, such as per capita cultivated land area and per capita GNI (gross national income). The rankings in the subsystem evaluation index for many countries are comparable with those from international reports such as the Doing Business Report and the World Investment Report (In 2016, Seychelles, Mauritius, and Botswana ranked the 99th, 20th, and 86th places in The World Investment Report). This supports the feasibility and rationale of the indicator selection approach.
The Evolution of the Coordinated Relationship between Investment Potential and Economic Development
Based on the coupling and coordination mechanisms between investment potential and economic development, we used the CCDM to analyze the coordination relationship between investment potential and economic development in Africa, which is an extension of the field of coordination relationship research [12, 27, 28] . We divided the coordination relationship into three levels based on the coordination degree of each country, from coordinated development to uncoordinated development. As the value of the coordination degree decreases, so does the degree of mutual promotion between investment potential and economic development. This study has shown that barely coordinated development and uncoordinated development are the main forms of coordination relationship in Africa. Based on the analysis of evaluation indicators, this may be the result of inefficient government policies and management, shortage in technical skills and required competencies, and the high import dependence of many economies in Africa, which have hindered overall improvements in the business environment and economic development. This finding on the condition regarding the coordination relationships in African countries could be used to explain the current backwardness in investment potential and economic development found in much of the region. It also supports the feasibility and scientificity of using the CCDM to analyze the coordination relationship between investment potential and economic development.
The analysis of the subsystem shows that the dominant coordination relationship subtype was relative lag in economic development. This could be related to factors such as the instability in local politics, complex dynamics of international relations, and instability in the international exchange rate market. Individual countries would need to adjust the equilibrium relationship between investment potential and economic development to match the complexities of the international investment environment and satisfy the demands for economic development. The spatio-temporal pattern analysis suggests that the coordination degree has spatial agglomeration characteristics. This suggests that countries with high coordination degrees demonstrate driving effects, which can improve coordination relationships in the surrounding areas [29] . Finally, based on the analysis of the coordination relationship classification, adopting policies that would effectively attract investment is crucial for many African countries in promoting the coordinated development of the national economy and investment environment.
The Driving Mechanism of the Coordinated Relationship between Investment Potential and Economic Development
When using the geographic detector in measuring the driving factors of coordination relationship, we found that the economic base level, residents' living standard, information support level, industrial construction level, and business friendliness are the leading factors influencing coordination relationship, sorted by the value of their explanatory power. This suggests that in order to improve the coordination degree between investment potential and economic development, African countries would need to strengthen their economic base, use the "national wealth to benefit the masses", support the development of the industrial system, and promote the democratization of internet use. In the geographically weighted regression analysis, we found significant spatial heterogeneity in the distribution of indicator influence. From high-value areas, the regression coefficients decreased gradually into low-value regions, indicating that these parameters are influenced by the spatial-neighbor effect and distance attenuation mechanism in forming different driving mechanisms. Also, driving mechanisms in adjacent areas have high similarity.
The driving factor analysis, combined with the geographic detector and geographical weighted regression method, provides more advantages in screening and detecting spatial heterogeneity of driving factors compared with previous approaches [30] . The indicator rankings generated from different methods showed substantial similarity. For example, the economic base level and the residents' living standards were the most important parameters found using geographically weighted regression and geographic detectors. This can be used to support the feasibility and reasoning of combining the methods in order to have a more comprehensive understanding of the driving mechanisms affecting investment potential and economic development.
Limitations of the Study
This study has some potential shortcomings. First, although the evaluation index system included a number of indicators, this does not guarantee that all significant variabilities have been considered in the indicator list. Some indicators of development, such as inflation, environmental phenomena, and poverty rates, were not considered. Likewise, the endogeneity issue between investment potential and economic development evaluation system could not be completely avoided. Second, because of limited research conducted with regards to the relationship between investment potential and economic development, our approach required some inevitable use of subjectivity from methodological choices to analysis framework. Third, the driving effect of geographical location, infrastructure development, and the economic integration between countries were not included in this study and would have to be explored in future studies. The research scope can also be extended to reflect the differences in the coordination relationship between investment potential and economic development within countries.
Conclusions
This study made use of data from 51 African countries, combining the entropy weight method, coupling coordination degree model, exploratory spatial data analysis, geographic detector, and geographically weighted regression model in order to analyze the evolution and driving mechanisms of the coordination relationship between investment potential and economic development. The following conclusions are drawn.
1.
We found that the spatial distribution of high-level countries has strong similarities in terms of investment potential and economic development. The overall investment potential of African countries was found to be weak, but the internal differences in investment potential have gradually narrowed. The overall economic level is rising steadily, but the "economic gap" between countries is still very evident.
2.
The coordinated relationship between investment potential and economic development can be divided into three categories: uncoordinated development, barely coordinated development, and coordinated development. Uncoordinated development and barely coordinated development were the most dominant types of coordinated relationship. By determining the lag conditions, countries can adopt unique strategies in order to attract foreign investments. The coordinated relationship between investment potential and economic development in African countries showcased attributes of spatial agglomeration. Hot spot areas were characterized by condensed and continuous distributions as the overall pattern while the local area had fragmented distributions; a hot spot agglomeration was found in Southern Africa. For cold spot areas, a spatial distribution pattern of "one core and one belt" was formed, with some Western African countries become part of the core area and some Central and Eastern African countries constituting the belt.
3.
Economic base, residents' living standard, industrial construction level, information support level, and business friendliness were the leading indicators in the relationship between investment potential and economic development. The distribution of regression coefficients showed distinct spatial heterogeneity. According to the distribution of regression coefficients in various countries, the driving mechanism of the coordination relationship can be divided into five types: economic base driven, industry-driven, information application-driven, business convenience-driven, and consumer market-driven.
Although this study has some shortcomings, such as constraints in the evaluation system, subjectivity of the methodological choices, and the absence of some parameters of driving factors, it serves as an essential reference for African countries to develop unique strategies and policies, in order to effectively attract inflows of foreign investments. In the context of economic globalization, African countries must actively optimize their investment potential, create a conducive business environment, and guide foreign investments towards areas according to the actual condition of their natural resource endowment, industrial advantages, industrial layout, and foreign trade direction. In particular, African countries must focus on improving the level of education and social security in order to make full use of Africa's huge demographic dividend and rapid urbanization process in attracting foreign investments. Similarly, countries can also prioritize improving the utilization efficiency of foreign capital. Governments should implement effective domestic macroeconomic policies (e.g., low inflation monetary policies, low debt growth fiscal policies) and export-oriented trade strategies that can be competitive in the global economy. Strengthening economic cooperation between countries and avoiding the convergence of industrial structure are crucial in creating a conducive environment for market competition and improving the level of foreign capital utilization. These changes can provide the needed continued external support for African integration and sustainable development. 
